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DETAILED ACTION 
Status of Claims 

1 . In applicant's reply filed on 7/30/08, applicant amended claim 1 . Claims 2-3 and 
and 25-30 are cancelled. Claims 1 , 4-24 and 31 are pending and are under 
examination. 

Prior art rejections 

2. The rejections over the prior art are maintained. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found In a prior Office action. 

4. Claims 1, 4 - 13, 22 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ward et al. (U.S. Pat. No. 5,501 ,986 A) ("Ward") in view of Oyama et 
al. (U.S Pat. No. 5,552,274) ("Oyama") and Yamada et al. (U.S Pat. No. 6,842,088 B2) 

("Yamada"). 

Regarding claims 1 , 10 - 13, 22 and 23, Ward teaches a detection system 10 
comprising: a test resonator (quartz crystal wafer 12) comprising a layer of piezoelectric 
material sandwiched between a pair of electrodes (14 and 16), wherein at least one 
surface of one of the electrodes 16 comprises a functionalized surface (e.g., coating 
layer 22 and surface 18) that is functionalized with a specific binding reagent 32 to bind 
with target molecules 34 in a liquid sample and wherein the system is configured to 
prevent exposure of one of the electrodes 14 to the liquid sample; and a control and 
detection circuitry comprising an oscillator circuit 30 (see, e.g., col. 3, line 25 - col. 6, 
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line 20; col. 5, lines 25 - 62; figures 1 and 3). As shown in figure 1 , note that only one 
side of the disclosed device, namely the functionalized electrode 16, is exposed to the 
liquid sample containing the target molecules. The other electrode 14 is not intended or 
required to be exposed the liquid sample. 

Ward does not specifically teach the incorporation of the control circuit as 
claimed with the disclosed sensing device. 

The applicant is advised that the Supreme Court recently clarified that a claim 
can be proved obvious merely by showing that the combination of known elements was 
obvious to try. In this regard, the Supreme Court explained that, "[w]hen there is a 
design need or market pressure to solve a problem and there are a finite number of 
identified, predictable solutions, a person of ordinary skill in the art has a good reason to 
pursue the known options within his or her technical grasp." An obviousness 
determination is not the result of a rigid formula disassociated from the consideration of 
the facts of the case. Indeed, the common sense of those skilled in the art demonstrates 
why some combinations would have been obvious where others would not. The 
combination of familiar elements is likely to be obvious when it does no more than yield 
predictable results. Furthermore, the simple substitution of one known element for 
another is likely to be obvious when predictable results are achieved. See KSR Int'l v. 
Teleflex Inc., 127 Sup. Ct. 1727, 1742, 82 USPQ2d 1385, 1397 (2007) (see MPEP § 
2143). In this regard, Oyama teaches a similar resonator-based sensing system 
comprising a control circuit comprising a signal generating circuit (oscillation circuit 20) 
and a processing circuit 70 to measure the impedance of a resonator to facilitate target 



Application/Control Number: 10/749,529 Page 4 

Art Unit: 1797 

molecule detection (see, e.g., col. 5, line 60 - col. 8, line 60; figures 2, 4 and 6). As 
shown by Oyama, the control circuit is known and would have yielded the predictable 
result of facilitating effective resonator operation. Therefore, it would have been 
obvious to a person of ordinary skill in the art to incorporate the claimed control circuit 
with the disclosed sensing system of Ward in order to facilitate effective sensing device 
operation. 

Neither Ward nor Oyama specifically teach the incorporation or substitution of a 
film bulk acoustic piezoelectric resonator (FBAR) and substrate configuration, and 
Including associated control and signal generating circuits with the disclosed detection 
device. 

Yamada does teach film bulk acoustic piezoelectric resonator (FBAR) devices 
that are suitable for use in various kinds of sensors (see, e.g., col. 1 , lines 1 0 - 22). The 
combination of familiar elements is likely to be obvious when it does no more than yield 
predictable results. Furthermore, the simple substitution of one known element for 
another is likely to be obvious when predictable results are achieved. See KSR Int'l v. 
Teleflex Inc., 127 Sup. Ct. 1727, 1742, 82 USPQ2d 1385, 1397 (2007) (see MPEP § 
2143). Consequently, as shown by Yamada, the use of a film bulk acoustic 
piezoelectric resonators with a similar sensor would have been predictable to a person 
of ordinary skill in the art. The resonator devices in each of the prior art disclosures are 
similar in that they function via a piezoelectric resonance effect to perform 
measurements. Yamada additionally teaches the operational aspects of the disclosed 
resonators, e.g., when mechanically resonating, the acoustic resonator serves a role as 
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an electrical resonator by the electrical energy/mechanical energy converting property 
of the piezoelectric material used in the resonator (see, e.g., col. 16, line 56 - col. 17, 
line 14). Yamada teaches a resonator device incorporating a support substrate 
comprising a typical silicon wafer 51 for supporting the resonators (see, e.g.. Abstract; 
col. 11, lines 1 - 66; figures 1 - 6). as disclosed by Yamada in figure 1 1 , the structure 
60 comprising resonator 62 is attached to the substrate 51 at its edges and wherein the 
top electrode 63 has an exposed surface. Yamada further discloses the added benefits, 
such as reduced electronic equipment cost and size, of the disclosed film bulk acoustic 
piezoelectric resonators (see, e.g., col. 1 , lines 24 - 48). A person of ordinary skill in the 
art would have recognized the suitability of using the resonator disclosed by Yamada in 
the configuration disclosed by Ward to facilitate detection. Therefore, it would have 
been obvious to a person of ordinary skill in the art to incorporate the substitution of a 
bulk film acoustic piezoelectric resonator, as disclosed by Yamada, in place of the 
resonator configuration of the detection device taught by Ward in order to facilitate 
effective sensing operation in a cost effective manner. Furthermore, it would have been 
obvious to a person of ordinary skill in the art to adapt or adjust the signal generating 
and measurement circuit of the disclosed detection device to facilitate detection using 
the incorporated film bulk acoustic resonator device. 

Regarding claim 4, Yamada teaches the use of AIN and ZnO as resonator 
materials that are well known in the art (see col. 5, lines 51 - 58). The selection of a 
known material, which is based upon its suitability for the intended use, is within the 
ambit of one of ordinary skill in the art (see MPEP § 2144.07). 
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Regarding claims 5-9, the control and signal generating circuits disclosed by 
the cited prior art are considered capable of being operated using these types of 
excitation signals. 

Regarding the newly amended language in claim 1, the language beginning with, 
"configured to," appears to be functional language. The prior art reads on the functional 
language because the combination of the prior art references are capable of detecting 
the target molecules comprising biological molecules 
2. Claims 14-21 and 24 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over the aforementioned cited prior art view of Blackburn et al. (U.S. Pat. 
No. 6,846,654 B1) ("Blackburn"). 

Regarding claims 14-21 and 24, the above cited prior art does not specifically 
teach the incorporation of an organic membrane as claimed. 

Ward does teach the incorporation of a polymer film layer 22 for immobilization 
(see, e.g., col. 3, lines 45 - 58; figure 1). Ward further teaches spin-coating application 
of layer 22 and silanization of metal and glass surfaces of the device for facilitating 
immobilization of binding biomolecules (see col. 3, lines 46 - 58). 

Blackburn teaches the use of an organic membrane as a support material for 
immobilizing binding biomolecules, i.e., antibodies. Blackburn also teaches the use of 
lipid bilayer membranes (see, e.g., col. 1 6, line 37 - col. 1 7, line 21 ; col. 1 8, lines 5 - 
29). The selection of a known material, which is based upon its suitability for the 
intended use, is within the ambit of one of ordinary skill in the art (see MPEP § 
2144.07). In addition, the use of silylation, acylation, esterification and alkylation are 
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chemical derivatization methods for facilitating ligand immobilization that are well 
known in the art (see MPEP § 2144.03). Therefore, it would have been obvious to a 
person of ordinary skill in the art to incorporate the use of an organic membrane as 
claimed with the disclosed sensing device. 

3. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
aforementioned cited prior art view of Gao et al. (U.S. Pat. No. 6,218,507 B1) ("Gao"). 

Regarding claim 31 , the aforementioned cited prior art does not specifically teach 
the incorporation of a second piezoelectric resonator having a non-functionalized 
surface. 

Ward does teach the incorporation of a secondary or reference piezoelectric 
resonator crystal (see col. 6, lines 5 - 20). 

The use of a reference sensor comprising an uncoated portion, such as an 
electrode, with detection devices is well known in the art (see MPEP § 2144.03). For 
example, Gao teaches a related piezoelectric crystal resonator-based detection device 
comprising an uncoated or non-functionalized piezoelectric crystal electrode that 
functions to provide reference or control measurements. The determined measurement 
frequency is recorded as a base frequency and as a blank control measurement that is 
used with the coated sensing electrode to provide accurate gas detection 
measurements (see, e.g., col. 9, lines 3-16). Furthermore, the combination of familiar 
elements is likely to be obvious when it does no more than yield predictable results. See 
KSR Int'l V. Teleflex Inc., 127 Sup. Ct. 1727, 1742, 82 USPQ2d 1385, 1397 (2007). 
Consequently, as indicated by Gao, a person of ordinary skill in the art would 
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accordingly have recognized the suitability of incorporating such a secondary or 
reference electrode that is non-functional ized to provide accurate detection 
measurements. As shown by Gao, a person of ordinary skill in the art would accordingly 
have had a reasonable expectation for success of incorporating of a second 
piezoelectric resonator having a non-functionalized electrode surface as claimed with 
the disclosed sensing device in order to facilitate accurate detection measurements. 
The prior art can be modified or combined to reject claims as prima facie obvious as 
long as there is a reasonable expectation of success (see MPEP § 2143.02). 
Therefore, it would have been obvious to a person of ordinary skill in the art to 
incorporate the use of a second piezoelectric resonator having a non-functionalized 
electrode surface as claimed with the disclosed sensing device in order to facilitate 
accurate detection measurements. 

Response to Arguments 
5. Applicant's arguments filed 7/30/08 have been fully considered but they are not 
persuasive. 

In response to applicant's argument that Yamada is nonanalogous art, it has 
been held that a prior art reference must either be in the field of applicant's endeavor or, 
if not, then be reasonably pertinent to the particular problem with which the applicant 
was concerned, in order to be relied upon as a basis for rejection of the claimed 
invention. See In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). As 
stated above, the Supreme Court recently clarified that a claim can be proved obvious 
merely by showing that the combination of known elements was obvious to try. In this 
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regard, the Supreme Court explained that, "[w]hen there is a design need or market 
pressure to solve a problem and there are a finite number of identified, predictable 
solutions, a person of ordinary skill in the art has a good reason to pursue the known 
options within his or her technical grasp." An obviousness determination is not the result 
of a rigid formula disassociated from the consideration of the facts of the case. Indeed, 
the common sense of those skilled in the art demonstrates why some combinations 
would have been obvious where others would not. The combination of familiar elements 
is likely to be obvious when it does no more than yield predictable results. Furthermore, 
the simple substitution of one known element for another is likely to be obvious when 
predictable results are achieved. See KSR Int'l v. Teleflex Inc., 127 Sup. Ct. 1727, 
1742, 82 USPQ2d 1385, 1397 (2007) (see MPEP § 2143). In this regard, Oyama 
teaches a similar resonator-based sensing system comprising a control circuit 
comprising a signal generating circuit (oscillation circuit 20) and a processing circuit 70 
to measure the impedance of a resonator to facilitate target molecule detection (see, 
e.g., col. 5, line 60 - col. 8, line 60; figures 2, 4 and 6). As shown by Oyama, the control 
circuit is known and would have yielded the predictable result of facilitating effective 
resonator operation. Therefore, it would have been obvious to a person of ordinary skill 
in the art to incorporate the claimed control circuit with the disclosed sensing system of 
Ward in order to facilitate effective sensing device operation. 

Furthermore, the disclosure of the prior art appears to be reasonably pertinent to 
the particular problem with which the applicant was concerned because the disclosure 
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regarding Yamada's thin film acoustic resonator appears to address applicant's 
concerns of creating a device with a piezoelectric resonator. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LORE RAMILLANO whose telephone number is 
(571)272-7420. The examiner can normally be reached on Mon. to Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jill Warden can be reached on (571) 272-1267. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Jill Warden/ Lore Ramillano 

Supervisory Patent Examiner, Art Unit 1 797 Examiner 
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